RNA unwinding in U4/U6 snRNPs requires ATP hydrolysis and the DEIH-box splicing factor Brr2.
The dynamic rearrangements of RNA structure which occur during pre-mRNA splicing are thought to be mediated by members of the DExD/H-box family of RNA-dependent ATPases. Although three DExD/H-box splicing factors have recently been shown to unwind synthetic RNA duplexes in purified systems, in no case has the natural biological substrate been identified. A duplex RNA target of particular interest is the extensive base-pairing interaction between U4 and U6 small nuclear RNAs. Because these helices must be disrupted to activate the spliceosome for catalysis, this rearrangement is believed to be tightly regulated in vivo. We have immunopurified Brr2, a DEIH-box ATPase, in a native complex containing U1, U2, U5 and duplex U4/U6 small nuclear ribonucleoprotein particles (snRNPs). Addition of hydrolyzable ATP to this complex results in the disruption of U4/U6 base-pairing, and the release of free U4 and U6 snRNPs. A mutation in the helicase-like domain of Brr2 (brr2-1) prevents these RNA rearrangements. Notably, U4/U6 dissociation and release occur in the absence of exogenously added pre-mRNA. Disruption of U4/U6 base-pairing in native snRNPs requires ATP hydrolysis and Brr2. This is the first assignment of a DExD/H-box splicing factor to a specific biological unwinding event. The unwinding function of Brr2 can be antagonized by the annealing activity of Prp24. We propose the existence of a dynamic cycle, uncoupled from splicing, that interconverts free and base-paired U4/U6 snRNPs.